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which includes a reproduction mechanism portion and a
container for containing the same. The suspension mech-

~anism provided between the reproduction mechanism
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portion and the container; and the suspension mecha-
nism includes a first elastic element for supporting the

weight of the reproduction mechanism portion, and a
second elastic element for absorbing vibrations trans-
mitted to the reproduction mechanism portion.

S Claims, 10 Drawing Figures
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1
ACOUSTIC APPARATUS

FIELD OF THE INVENTION

The present invention relates to a suspension mecha-
nism for an acoustic apparatus, for example, a disc
player or tape deck constructed for use in a vehicle such
as an automobile.

BACKGROUND OF THE INVENTION

In order to explain the background of the invention,
reference will be made to FIG. 10:
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In FIG. 10, the reference numeral 1 desipnates a

player comprising a mechanism portion for reproduc-
tion 2 and a container or housing 12 for containing the
mechanism portion 2. The container 12 1s constituted by
a chassis § for supporting the mechanism portion 2, a
panel 4 on each end, and an upper cover 6. The numeral
7 designates a viscous and elastic member having a
pillar shape and made of a viscous and elastic body such

as rubber. The upper and the lower ends of the viscous-.

elastic member 7 are fixed to the frame 3 of the mecha-
nism portion 2 and the chassis 5, respectively, so that
elastic member 7 supports the weight of the mechanism
portion 2 and absorbs the vibrations applied to the
mechanism portion 2.

In this prior art acoustic apparatus, the viscous-elastic
member 7 constitutes a suspension mechanism for sup-
- porting the weight of the mechanism portion 2 and
absorbing the vibrations applied to the mechanism por-
tion 2. However, the viscous-elastic member 7 has been
stressed by the weight of the mechanism portion 2 be-
fore receiving any external forces such as vibrations,
and therefore it cannot exhibit a sufficient damping
effect when it receives stresses caused by the vibrations
of an automobile. Furthermore, this elastic member 7
deteriorates with the passage of time under special cir-
cumstances, such as where there is great temperature
variation as in an automobile.

SUMMARY OF THE INVENTION

The present invention is directed to solving the prob-
lems pointed out above with respect to the prior art
device, and has for its object to provide an acoustic
apparatus capable of absorbing the stresses caused by
the movement of the vehicle, and capable of protecting
the reproduction mechanism portion effectively with-
out a deterioration of the suspension function with the
passage of time even under special circumstances such
as those present in a vehicle.

Other objects and advantages of the present invention
will become apparent from the detailed description
given hereinafter; it should be understood, however,
that the detailed description and specific embodiment
are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the invention will become apparent to those skilled in
the art from this detailed description.

According to the present invention, there is provided
an acoustic apparatus which, including a reproduction
mechanism portion and a container for containing the
same, comprises: a suspension mechanism provided
between the reproduction mechanism portion and the
container; and the suspension mechanism including a
first elastic element for supporting the weight of the
reproduction mechanism portion, and a second elastic
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element for absorbing vibrations transmitted to the re-
production mechanism portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view showing an acoustic
apparatus for use in a vehicle as a first embodiment of
the present invention;

FIG. 2 is a cross sectional view on lines II—II of
FIG. 1;

FIGS. 3 and 4 are cross-sectional views for exempli-
fying the operations of the first embodiment;

FIG. § is a cross-sectional view showing an acoustic
apparatus for use in a vehicle as a second embodiment of
the present invention;

FIG. 6 1s a cross-sectional view on lines II—II of
FIG. §;

FI1GS. 7 and 8 are cross-sectional views for exempli-
fying the operations of the second embodiment;

FIG. 9 1s a cross-sectional view showing an alterna-
tive of the above embodiments;

FIG. 10 is a cross-sectional view showing a prior art

” acoustic apparatus for use in a vehicle.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

In order to explain the present invention in detail,
reference will be particularly made to FIGS. 1 to 4:

FIGS. 1 to 4 are cross-sectional views showing an
optical or compact disc player as a first embodiment of
the present invention. In the figures the same reference
numerals are used to designate the same or correspond-
ing elements as those shown in FIG. 10.

The reference numeral 9 designates a viscous and
clastic member as a second elastic member provided
between the reproduction mechanism portion 2 and the

- chassis §, produced in a circular pillar configuration of
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a viscous and elastic material such as rubber. There is
produced -a hollow section 9a inside of the viscous-elas-
tic member 9. There are embedded fixing posts 102 and
105 in the upper and the lower portion of the viscous
and elastic member 9, respectively. The post 10z at the
upper end is fixed to the reproduction mechanism por-
tion 2, and the post 106 at the lower end is fixed to the
chassis S.

- The reference numeral 8 designates a metal coil
spring as a first elastic element provided surrounding
the viscous-elastic member 9. The coil spring 8 and the
viscous-elastic member 9 constitute a suspension mecha-
nism 13. This suspension mechanism 13 is preferably
provided in 3 or 4 locations depending upon the weight
of the reproduction mechanism portion 2. .

In this embodiment, the weight of the reproduction
mechanism portion 2 is supported only by a coil spring
8, and virtually no stress is applied to the viscous-elastic
member 9 when the vehicle is stationary (refer to FIG.
2). When a force A 1n a transverse direction is applied to
the vehicle by the rolling of the vehicle 1n the forward-
and-backward direction or leftward-and-rightward di-
rection by rapid acceleration or rapid turning, for exam-
ple the coil spring 8 and the viscous-elastic member 9
assume the positions shown in FIG. 3, thereby absorb-
ing stresses in the horizontal direction.

On the other hand, when a force B in an up-and-down
direction is applied to the vehicle caused by the rough-
ness of the road, for example, as shown in FIG. 4, the
coil spring 8 and the viscous-elastic member 9 assume
the positions shown in the Figure, thereby absorbing
stresses in the up-and-down direction.
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As described above, the force applied to the player 1
is absorbed by the coil spring 8 and the viscous-elastic
member 9, and the force is prevented from being trans-
mitted to the reproduction mechanism portion 2,
whereby the mechanism portion 2 is protected effec-
tively. Meanwhile, the weight of the reproduction
mechanism portion 2 scarcely acts on the viscous-elastic
member 9 when the vehicle is stationary, whereby the
capabilities of the suspension mechamsm 13 are pre-
vented from deteriorating with the passage of time even
under special circumstances such as aboard a vehicle.

Furthermore, the viscous-elastic member 9 1s sur-
rounded by the coil spring 8 with its upper and lower
end fixed, thereby enabling thé regulation and position-
ing of the coil spring 8 without fixing it, and also utiliz-
ing the space effectively and minimizing the size of the
device.

A second embodiment of the present invention wiil
be described with reference to FIGS. S to 8:

FIGS. 5 to 8 are cross-sectional views showing an
optical disc player as a second embodiment of the pres-
ent invention. In the Figures the same reference numer-
als are used to designate the same or corresponding
elements as those used in the first embodiment.

The reference numeral 14 designates a liquid body
such as oil or grease sealed in the hollow section 9a of
the viscous elastic member 9. This liquid body 14 comnsti-
tutes a portion of the second elastic member.

In this second embodiment, the weight of the repro-
duction mechanism portion 2 is supported by only the
coil spring 8 when the vehicle is stationary, and virtu-
ally no stresses are applied to the viscous-elastic mem-
ber 9 (refer to FIG. 6). When a force in a transverse
direction is applied to the vehicle by the rolling of the
vehicle in the forward-and-backward direction or left-
and-rightward direction by a rapid acceleration or rapid
turning, for example, the coil spring 8, the viscous-elas-
tic member 9, and a liquid body 14 sealed in the hollow
section 92 assume the positions shown in FIG. 6,
thereby absorbing stresses in the horizontal direction.

On the other hand, when a force B in an up-and-
downward direction is applied to the vehicle caused by
the roughness of the road, for example, as shown in
FIG. 8, the coil spring 8, the viscous-elastic member 9,
and the liquid body 14 sealed in the hollow section 9a
assume the positions shown in FIG. 8, thereby absorb-
ing stresses in the up-and-downward direction.

As described above, the force applied to the player 1
is absorbed by the coil spring 8, the viscous-elastic
member 9, and the liquid body 14 sealed in the hollow
section 9a, and the force is prevented from being trans-
mitted to the reproduction mechanism portion 2,
whereby the mechanism portion 2 is protected effec-
tively. Meanwhile, the weight of the reproduction
mechanism portion 2 scarcely acts on the viscous elastic
member 9 and the liquid body sealed in the hollow
section 9a in the stop state of the vehicle, whereby the
capabilities of the suspension mechanism 13 are pre-
vented from deteriorating with the passage of time even
under special circumstances such as aboard a vehicle.
Furthermore, the liguid body 14 also absorbs stresses
which arise when a force in the up-and-downward di-
rection or left-and-righiward direction is apphed
thereto, thereby suppressing the deterioration with the
passage of time of the viscous elastic member 9.

In the illustrated embodiment, the suspension mecha-
nism 13 is provided vertically to the elastic member
attaching surface of the reproduction mechanism por-
tion 2, but it can be attached in a diagonal direction
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thereto in accordance with the direction, the kinds or
the like of the vibrations of the vehicle, whereby the
stresses can be absorbed more effectively. '

In the illustrated embodiment, the present invention
is applied to a disc player, but the present invention can
be also applied to a tape recorder aboard a vehicle with
an effect of enhancing the wow flutter property aboard
a vehicle,

As evident from the foregoing description, according
to the present invention, there are provided a first elas-
tic element for supporting the weight of the reproduc-
tion mechanism portion and a second elastic element for
absorbing vibrations applied to the reproduction mech-
anism portion, whereby stresses applied to the repro-
duction mechanism portion are effectively absorbed
and the reproduction mechanism portion is effectively
protected. Furthermore, the weight of the reproduction
mechanism portion is not applied to the second elastic
element in the stationary state, whereby the suspension
mechanism withstands a long period of use.

What is claimed is:

1. An acoustic apparatus which, including a repro-
duction mechanism portion and a container for contain-
ing the same, comprises:

a suspension mechanism provided between the repro-
duction mechanism portion and the container, said
mechanism including a first elastic element and a
second elastic element;

said second elastic element comprising a pillar shaped
viscous-elastic body produced to include a hollow
section inside thereof;

the upper and the lower end of said second elastic
element being fixed to the reproduction mechamsm
portion and the contanier, respectively; and

said first elastic element comprising a coil spring
provided surrounding said second elastic element.

2. An acoustic apparatus as defined in claim 1,
wherein said second elastic element is provided with an
upper and lower fixing post whose one ends are pro-
vided embedded at the upper and the lower end of said
second elastic element, respectively, and the other ends
are fixed to the reproduction mechanism portion and
the container, respectively.

3. An acoustic apparatus as defined in claim 1,
wherein said first and said second elastic elements are
provided in a diagonal direction between the reproduc-
tion mechanism portion and the container.

4. An acoustic apparatus which, including a repro-
duction mechanism portion and a container for contain-
ing the same, comprises:

a suspension mechanism provided between the repro-
duction mechanism portion and the container, said
mechanism including a first elastic element and a
second elastic element;

said second elastic element comprising a pillar shaped
viscouse elastic body including a liquid body in a
hollow section produced inside thereof;

the upper and the lower end of said second elastic
element being fixed to the reproduction mechamsm
portion and the container, respectively; and

said first elastic element comprising a coil spring
vrovided surrounding the second elastic element.

5. An acoustic apparatus as defined in claim 4,
wherein said first elastic element is intended to support
the weight of the reproduction mechanism portion, and
said second elastic element is intended to abosrb vibra-
tions transmitted to the reproduction mechanism por-

tion.
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